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- The MAILING DATE of this communication appears on the cover sheet with the correspond nee address - 
Period for Reply 

A SHORTENED STATUTORY PERIOD FOR REPLY IS SET TO EXPIRE 3 MONTH(S) FROM 
THE MAILING DATE OF THIS COMMUNICATION. 

- Extensions of time may be available under the provisions of 37 CFR 1 . 1 36(a). In no event, however, may a reply be timely filed 
after SIX (6) MONTHS from the mailing date of this communication. 

- If the period for reply specified above is less than thirty (30) days, a reply within the statutory minimum of thirty (30) days will be considered timely 

- If NO period for reply is specified above, the maximum statutory period will apply and will expire SIX (6) MONTHS from the mailing date of this communication 

- Failure to reply within the set or extended period for reply will, by statute, cause the application to become ABANDONED (35 U.S.C. § 1 33). 

- Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed may reduce any 
earned patent term adjustment. See 37 CFR 1.704(b). 

Status 

1 Responsive to communication(s) filed on 21 February 2003 . 
2a)D This action is FINAL. 2b)Kl This action is non-final. 

3) D Since this application is in condition for allowance except for formal matters, prosecution as to the merits is 

closed in accordance with the practice under Ex parte Quayle, 1935 CD. 1 1, 453 O.G. 213. 
Disposition of Claims 

4) [>3 Claim(s) 1^5 is/are pending in the application. 

4a) Of the above claim(s) is/are withdrawn from consideration. 

5) Q Claim(s) is/are allowed. 

6) [X] Claim(s) U5 is/are rejected. 

7) Q Claim(s) is/are objected to. 

8) D Claim(s) are subject to restriction and/or election requirement. 

Application Papers 

9) D The specification is objected to by the Examiner. 

10) Q The drawing(s) filed on is/are: a)D accepted or b)D objected to by the Examiner. 

Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a). 

1 1) D The proposed drawing correction filed on is: a)D approved b)D disapproved by the Examiner. 

If approved, corrected drawings are required in reply to this Office action. 

12) D The oath or declaration is objected to by the Examiner. 
Priority under 35 U.S.C. §§119 and 120 

1 3) KI Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 1 1 9(a)-(d) or (f). 

a)K|AII b)D Some*c)D None of: 

1. E3 Certified copies of the priority documents have been received. 

2. Q Certified copies of the priority documents have been received in Application No. . 

3. [X] Copies of the certified copies of the priority documents have been received in this National Stage 

application from the International Bureau (PCT Rule 17.2(a)). 
* See the attached detailed Office action for a list of the certified copies not received. 

14) Q Acknowledgment is made of a claim for domestic priority under 35 U.S.C. § 119(e) (to a provisional application). 

a) □ The translation of the foreign language provisional application has been received. 

15) D Acknowledgment is made of a claim for domestic priority under 35 U.S.C. §§ 120 and/or 121. 
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2) CD Notice of Drafts person's Patent Drawing Review (PTO-948) 
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5) O Notice of Informal Patent Application (PTO-152) 
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Detailed Action 

1 . Applicants arguments are moot in view of new grounds for rejection. 

Claims Rejection - 35 U.S.C. 103 

2. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art 
are such that the subject matter as a whole would have been obvious at the time the invention was made to a 
person having ordinary skill in the art to which the subject matter pertains. Patentability shall not be 
negatived by the manner in which the invention was made. 

3. Claims 1-5 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
U.S. Patent No. 5,216,330, to Ahonen, in view of Chen, U. S. Patent No. 6,331,701. 

Regarding Claims 1 -3, Ahonen (330) discloses an ion beam source wherein 
the ions are produced by radio-frequency excitation. A plasma is created in a vessel, 
or chamber, by ionizing gas molecules by means of a coil about the outside of the 
vessel. The coil receives radio-frequency energy, which ionizes the gas molecules. 
The inside of the vessel contains an anode and resonator to assist in shaping and 
containing the plasma. The resonator acts as an internal electrode to produce eddy 
currents generated by the radio-frequency energy to enhance the plasma. A multi- 
apertured screen grid also helps contain and shape the plasma within the chamber 
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while a multi-apertured accelerator grid is used to extract the ions. See Abstract, front 
page. 

Ahonen (330) also discloses, that the anode consists of two plates, a first anode 
plate 242 and a second anode plate 244 spaced apart and mounted on a common 
central post 246. The post 246 is mechanically and electrically connected to the first 
end plate 202 of the vessel. The first anode plate 242 and the second anode plate 244 
each have a plurality of slits 245 radiating outwardly from the center post 246 toward 
the perimeter of each plate. The slits prevent any eddy currents from being induced in 
either the first anode plate 242 or the second anode plate 244 by the radio-frequency 
energy impressed on the coil 230. The slits 245 also provide a gas path to uniformly 
disperse and diffuse the gas within the vessel. The screen grid 260 has a plurality of 
apertures. These apertures are holes approximately 0.075 inches in diameter and 
having a density of approximately 100 holes per square inch. The accelerator grid 
262, similarly, has a plurality of apertures. These apertures are approximately 0.050 
inches in diameter and have a density of approximately 100 holes per square inch. 
Both the screen grid 260 and the accelerator grid 262 are, in the preferred 
embodiment, constructed out of a graphite material. The apertures in the screen grid 
260 and the apertures in the accelerator grid 262 are aligned one to the other. See 
Column 4, line 48-66; and Column 5, line 33-44 

Ahonen (330) further teaches that a supply of argon or xenon gas is supplied 
from gas source 294 into the inside of chamber 100 at a flow of 3.5 standard cubic 
centimeters per minute. The gas is diffused through slots 245 in second anode plate 
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244, and slots 245 in the first anode plate 242 and about the perimeter of anode plates 
242 and 244 to uniformly disperse within the chamber 100. The coil 230 is supplied 
with radio-frequency energy from the first power supply or radio-frequency generator 
320 through matching circuit 322. The first end 202 and, subsequently, the anode 
plates 242 and 244 are supplied with 1750 volts from the second power supply 302. 
The second power supply also supplies 1750 volts to the resonator 250 and the 
screen grid 260. The ions thus generated are extracted from the vessel 100 by 
applying a second direct current voltage, which in the preferred embodiment is a 
negative 100 volts (between -50 VDC and -200 VDC), from the third power supply 340 
to accelerator grid 342. In the preferred embodiment, the output from the ion beam 
gun has been measured to be 200 milliamperes at 1750 volts. See Column 6, line 36- 
66. 

In addition, it is well known in the art to design a beam source wherein the two 
electrodes on the down stream end are separated by a distance of 5 millimeters or 
greater and preferably by a distance of 10-30 millimeters. For example, see U.S. 
Patent No. 5,883,470. 

Regarding Claims 4 and 5, Ahonen (330), as applied to claims 1-3 above, 
discloses an ion beam source that includes nearly all the limitations of Claims 4 and 5, 
but does not teach the use of "holes formed in the beam-emitting electrode that has a 
length-to-diameter ratio of 2 or greater", as recited in Claim 4. Chen (701); however, 
discloses at the peak ion cycle (FIG. 4(d)), 6 (> or =) 2d qualifies the grid as a sub- 
Debye grid where d is the grid hole diameter. In this example, d is 0.005" and the hole 
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length is 0.062" (high aspect ratio: 62/5) and the minimum wall thickness is 0.002". 
See Column 9, line 21-24. 

Therefore it would have been obvious to one of ordinary skill in the art at the 
time the invention was made, that one could design an ion beam source according to 
Ahonen (330) and use the grid hole dimensions in accordance with the teaching of 
Chen (701). 

Ahonen (330), also does not teach the use of a voltage applying means that 
provides for irradiating either positive ions or negative ions, or positive ions and 
electrons, as recited in Claim 5. Chen (701); however teaches that either circuits 1118, 
1119, 1120, 1121 or 1122 can be connected to the "accelerator". Circuit 1118 is for 
efficient power coupling when plasma impedance (R P ) is greater than 50Q; circuit 
1 1 1 9 is for R P <50 Q. Circuit 1 1 20 is when an efficient power coupling is not required 
and R P can be in any value range. Circuit 1 121 is for the extraction of a DC negative 
ion (or electron) beam and circuit 1 122 is for the extraction of a DC positive ion beam. 
See Column 1 1 , line 57-64. 

Hence, it would have been obvious to one of ordinary skill in the art at the time 
the invention was made, that one could design an ion beam source according to 
Ahonen (330) and use the voltage applying circuits of Chen (701) to produce both 
positive ions and negative ions if so desired. 
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Conclusion 



4. Any inquiry concerning this communication or earlier communications should be 
directed to Phillip Johnston whose telephone number is (703) 305-7022. The examiner 
can normally be reached on Monday-Friday from 7:30 am to 4:00 pm. If attempts to 
reach the examiner by telephone are unsuccessful, the examiners supervisor John Lee 
can be reached at (703) 308-4116. The fax phone numbers are (703) 872-9318 for regular 
response activity, and (703) 872-9319 for after-final responses. In addition the customer 
service fax number is (703) 872- 9317. 

Any inquiry of a general nature or relating to the status of this application or 
proceeding should be directed to the receptionist whose telephone number is 703 308 
0956. 
PJ 

March 26, 2003 ^ 




